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To the Right Honourable and others, the Learned Members of the 
Royal Society, for the Advancement of the Sciences. 


Reſenteth to your Conſideration, your moſt humble ſervant Tho- 
m4 Hobbes, a Confutation of a Theoreme which hath a long time 
3 paſſed for Truth; to the great hinderance of Geometry, and alſo of 
'i Natural Philoſophy, which thereon dependeth. 


* 


[| | The Theoreme. | | : 
| | | The four ſides of a Square being divided into any number of e= ©: 

- qual parts, for example into 10; and ſtraight lines drawn through © 
the oppoſite points , which will divide the Square into 100 leſſer 
Squares; The received Opinion, and which Dr. Wallis common- 
ly uſeth, is, that the root of thoſe 100 , namely 10, is the ſide of 
= the whole Square. | | 
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3 The Confutation. 

; The Root 10 is a number of thoſe Squares, whereof the whole 

containeth 100, whereof one Squares is an Unitie ; therefore the 

Root 10, is 10 Squares : Therefore the Root of 100 Squares is 

10 Squares, and not the ſide of any Square ,, becauſe the ſide of 2 

; Square is not a Superficies, but a Line. For as the root of 100 : 
| Unities is 10 Unities, or of 100 Souldiers to Souldiers : ſo the 

root of 100 Squares is 10 of thoſe Squares. Therefore the Theo= 

reme is falſe; and more falſe, when the root is augmented by mul. 


| | tiplying it by other greater numbers. 
\ Hence it followeth, that no Propoſition can either be demonſtrated 
I}: or confuted from this falſe Theoreme. Upon which, and upon 


the Numeration of Infinites, is gronnded all the Geometry -which 
Dr. als hath hitherto publiſhed. | 


And your faid ſervant humbly prayeth to: have your Judgement 


be hereupon : And that if you finde it to be falſe, you would be _- 
|  . pleaſed to corre the ſame 5 and not to ſuffer ſo neceſſary a 
| Science as Geometry to be ſtifled, to fave the Credit of a Pro- 
| feſlor, : 
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To the Right Hononrable-ukd-dthers the Lobraes Members of 
the Agel Society, for the baba Kc of. the, SEMESFE, 


Our moſt humble tha! Thomgs Hobbes preſenterh , That; the 

quantity of 4 Line Cn by, by extraQion ots, i5 Not. t9 be 
truely. found. --ARQ. Turther p reenreth to. Ain xe aver top of A 

Straight Ling cy al th \cþ& 4 of 4.0 Circte, we y 0: * Hes PA 
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A Square Root 7 In unbe; xwhich mui into it Ge producech a num. Definieion- 


ber. _y number a. produced T5 a Square number. Fas Fooge” 
ple : Becauſe xo multiplies into, JO £5,100. the Root | 
Square, number top] WY F #40, Ns 


bathqrilacn } > 1%bnizms 4 gdt3 bas 
Wi Fe Fs, _ 12635 L 3} tos þ S11#* 

In the natural: rok 
14: 15, 16, &c. | ever Sy 


df Nut TS, .4S 1, 2, 3» 4 5» ©» 5g 2200p IT, 12,1 
4 c Square of oe Tr in the ſame —--4 
But Square numbers (begin Inying at x) intermit oſt two numbers, then four, 
then fix, &c.'* So that none: dl 
ber, nor has any rods IUUTs 


[the intcrmitted  _nenkgrs is a Square num- 
M92 Ni)ioo . 22157 92 reliol; 947: p2 <x:£} aff fr A 


Lu 7 in? - pron ail £:þ..40 Caged hell © ig Y 


| Squmi foot pakiogof quan Yis note Li {a is Encd fines, 
without Latitude, but za ReQan ” in ek a 
| Suppoſe 1B C'D-be the Square" and 8B, BC,CD/DA!betheGdes ; ang 
every fide divided into 10 equal parts, and Lities drawrithioagh'the vppotite 
points of diviſion ; there will then be made x00 leſſer Squares, which taken all 
together are equal to the Square ABCD. Therefore the whole Square is 100, 
whereof otje Square is an Unit therefore xo Units, which is the Root , is ten 
of the leſſer Squares , and conſequently has Latitude-3 and therefore i it can- 
not be the fide ol 4 _', > "my SEcOncung. to Exclide Is a Lipe withs 
out Latitudes: | £ PB 91B9VS WHT 41 ao oc he 
| Conſegutine, * voi _ajoelh 3 zotH 
Ie Gallows hag = ala taketh-for 4 Prfviciphs , That a Side of a 
Square is a meer Line without Latitude, and That the wor a Square i is ſuch 
a Linc, (a$ Dr. Wallis continually does) dnnenetnR 
Bur if a Line be divided into what number'6F equa Ger lh the 1 
have bredthallowed it;-(as all Lines nut} if aliey be re&wn) and the ferg 
be to the bredth as Number to an Unite, the Side and the. Root _— 'af 
one length. SE Wl TN X 
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Any Number'given is SIGSI6 the cata Root multiplied into it 
ſelf, Ky into the remaining Fradtion, . Let the, Numbex given be two-hug= 
dred Squares, the greateſt Root is 1413 + Squares .— Jay, that 208 is equal 
fo the product of 14. Jie it felf , fo ether] _ Folge Ser 


with '14 mnltiplied into ;4. 'For 14 muſtipli-/* ,R 7s 8 T— bn 
ed into Ne {elf , makes 4-4 And 14 into WRT © {# 8 # ou wm wn cus” 
- . +. Makes! » which iS equal to 4+ And 4 added). © JR BB; « # \T 5 —. w 
*** - fo 196' maketh 200 3 as was to be proved. NS TT ? "| Wars. : | 
Or take'any other Number $, the grate TT 2c. 
Root'is 2 3-which multiplied into it felf is 4} FFI my 
pF ; and the Remainder + multiplied unto . 2, is is4 "SP 7; WE "TY [ — = wit hs 
a. | ” Ing ger & \ Dee ch-eff 2 tenor [cuff Hh * 
Ct edema,  NTEEDNEEES 
_—_ 4 3g 3H » MT Cth,4iebs ro R Q "I 11h ; "4 Tit Lo {T) Ire TH, 
JIODT I0277 ez 207 22d" 


But the ſame Square calculared Cuniatty by the like parts , | confi nerh 
( by Excl. 2. 4.) of the fame nymgwlggeat Square 196-, and of the two 
ReQangles under the greateft fide 14, and the Remainder of the fide, or 
C which is. all one) of ;one ReQangleunder the: greatel? fide, and double the 
Remainder of the fide_ 3 and further of the, Square of the leſs; Segment: y 
Gear together moiea0n. radia eabmaorrad _ 200. ye 5 is wd 


GRBs Ge $PREaret { ies NYID 2b (1. | 
f 1261102 201k! til 9 ONET E533 10 22.190Y - 
The fide of the greatey Seqruens. twp? oli lege + : 
| Et . « Whied wakipcdincoir ak makes), 2 bis, 1 *-280 1 
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” The produdt of -f "ek greateſt ſegment, into the ewo Fra: -.! 
ions ,*, that is, into ;5 Gergnte, twice ; 4, 1s 55 (that j is onde chat 
4-48ded to 196 makes 206, 3 127; : | 


NS; the product, of. 1? = into 23% OS TR 3 is. | PRs 
d (oth eg axe 63laulated; by Roots : 7s leſs by 3" ode o thoſe 
RN re erhyni OT Ab; AS Was 
<3, i 5:4 9þ1 13 11 33151 $3) (IE 03 1-H; © [: 4s (z: (xi 20 
"i | 
It is hence manifeſt , That whoſoever calculates the jenath of an ide « or $a 


K ay: oe dy the extraQtion of Roots, muſt necelaghy make it ſhorter then 
unleſs the Square have a true Root.. 


The 


(3) 


The Redins of a Circle is a Mern Proportional betwees - 


the Arc of a Quadrant and two fifths of the ſame. 


Eſcribe a Square ABCD, and in it a Quadrant DCA. In the fide DC © 


take DT two fifths of DC 3 and between DC and DT a Mean Propor- 
tional DR 3 and deſcribe the Quadrantal Arcs RS,TV. |: D 
I fay, the Arc RS is equal to the ſtreight line DEG. * | POTS 
For ſeeing the proportion of DC to DT is duplicate of the proportion of 
DC to DR, it will be alſo duplicate of the proportion of the Arc CA to the 
Arc RS* and likewiſe duplicate of the proportion of the Arc RS to.theArc 
TV. p KY | 


Suppoſe ſome other Arc lels ur greater "then the Arc RSto be equal to. 


line DT will be duplicv of the proportion of RS to TV, or DR to DT. 


DC, as for example I the proportion of the Arc rs to the fireight 
Which is abſurd 3. becauſe D}.is by conſtruction greater or leſs then DR. 


Therefore the Arc RS is equal to the ſide DC, Which was to bedemon-- 


ſtrated. | 
Hence it follows. that DR.'is equal to two fifths of the Arc GA. For RS, 


TV,DT being continually proportional ; and the Arc TV being deſcribed by. 


DT, the Arc RS will be deſcribed by a ſtreight line equal to TV. But RS is 
deſcribed by the ſircight line, DR. Therefore DR. is equal to TV, that is, to, 
two hifths of CA- | | +] 


| ATW 570 | 
And your ſaid ſervant moſt humbly prayeth you to conſider ( if the de-- 
monſtration be true and evident) whether the way of objecting againſt it by. 
Square Roots, uſed by Dr. Wallis 3 and whether all his Geometry, as bcing; 
built upon it, and upon his {uppoſition. of an Infinite Number; be not fallc.. 
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"> deteron #70u the Anſwer of Dr. Wall + th 
Toa wept rſh ; b.. 


4 


R. #allis fares, All chat; s affirmed, is but, Ff'we Heads Thet, Thi 

; will follow. 
=But..it ſeemeth to me,tha if the Suppolition-be. impaſſible then thas which : 
WY nao y olga oe ENF OO 
Firſt, this Propolition., being founded upon: bis. | | 
there he drm an abſolure. Inftnitendſs, he: mult here 'alfo be wnderſtieod to 
affirm the ſame. But in his 39th Propoſitiow he faith thus: Sceing:thas the | 


number of terms increaſing, the exceſs above ATI Myr Re daminifped; 
ſo s at Fr vo fone lef than any proportion that can be. aſſigned 1f-mfroceed 
i infinitum 3t,muſt wterly vaniſh. And therefore if there be Propounded an Ln 
finite row of quantities in triplicate proportion of quantities Arithmeticdllypropors 
tional ( that is,accor ding t9 the row of Cnbical ks } beginniug from 1g poind 
ar © > that row ſhallbe to 8 row of as Mong, © to the greateſt, 46-1-t0' qe: ; 
It is therefore manifeſt that he afhrms, That in-an luftnite row of quantities 
the laſt is given and he knows well enough that this is but a ſhift. | - 1 +! 
Secondly, he ſayes, That uſually in Exclide and all after him, by —__ 
meant but, more than any afſignable Finzte, or the greateſt 
I am content it be ſo interpreted. But then from|thence he ned 
ſtrate thoſe his concluſions, which he hath not yet done.'. And when he ſhalt 


- have done it, not only the Concluſions, but alſo the Demonſtration will be the 


ame with mine in Cap. 14+ Art- 2; 3; of: my Book De Corpore. Andfo he x 
ficals what he once condemn'd. A tine quality. 

Thirdly. he fayes, ( by Exclides 10th Propoſition; but he ab. | 
Book) That a Line may be bifected, and the halves of t-may again'bebifeQtd,. - 
and ſo onwards infinitely 3 and that upon ſuch ſuppoſed Section Infinitely' 
continued, the parts muſt be ſuppoſed Infinitely many. _, 

I deny thatz for Euclide, if he ſayes a Line may be diviſible into parts pers 
petually djyiſible,. he means, That alk the divifiots, and all the hone regard 
from thoſe diviſions, argperpetually Finite in number, "2 

Fourthly, he ſayes, That there may be ſuppoſed a row of quantce jnfinite- 
ly many, and*continualy increaling,whezeof the left is giv 

"Tis true, a man may fy af Xa be ſuppoſi ing) that on is black; but if 
Seppoſing ve Thinking; he cannot fuppoſe atvIntivicerow of quantitieswhere- 
af the lalt is-given; And if he (ay! it;hecandemonfirare nothing fromn jt 1 * X 

-Fifthly, He ſayes ( for: one abſutdity. beget#anorhet ) That 8; cles off 
Solid may be ſuppoſed ſo conflituted, as to: be Infinitcly long, bat Vigqure , 


fgrear 
(the 


(2) : 
'C the breadth continually decreafing in greater propertion than the length in- 
- ereaſeth,). and ſo «s ta bave wo center of gravity. |. Such is Toricellio's Solidum 

H icum acutuin,” ad others inmemerable diſcovered by Dr. Wallis, Mon- 


” 


y 
| fexr Fermat, and others. Bur to' determine thi, requires more of Geometry and 
, zh, ( whatſoever it do of the Latine Tongue ) than Mr. Hobbes 3; maſter of. _ 
.  Tdonot remember this of Toricetio,and I doubt Dr Wallis does him wrong, 
and Monſieur Fermt too- For to underſtand this for ſenſe, *tis not required 
that a man ſhould be a Geometyician or'a Logiciat;but thathe ſhould be mad. 
In the next place he puts:t&me'a Queſtion a5 abſurd as his Anfweis are to 
mines; Exchimack hiin(dlf (faith he) if he beſtillof opinion; TÞa# there 3s no 
Argument in Natural Philoſopby t6 prove that the World had a begmniting © Firſt, 
whetherin calc it chad nobeginning, there muſt not have paſled an Infinite 


there have not paſſed more, that is, more than that Infinite namber. Third- 
ly,whether,in-that: Infinite. (or more than Infinite ) number of years; there 
have not been:a greater number of dayes and-hours, and of which hitherto the 


- (contrary to what Mr. Hobbes would perſwade us) an Argument in Nature to 

þ prove the World had a beginning. - : | 
To this I anſwer, not willingly, but in ſervite tothe Truth, that by the ſame 
Argument-he might as welb prove: that God had a"beginning. Thus: in caſe 
he had not, thereimylt have paſſed an Infinite length'of time before Mr:Hobbes” 
was born; bur there:hathypaſſed at this day-more than that Infinite length (by 


furdity, have we not then an Argument in Nature to prove that God had a be- 

gitining?, Thus *tis when-men intangle themſelves in a Diſpute of that which 

they cannot comprehend. But perhaps he looks fora Solution of his Argu- 

= met to:prove that there is: ſomewhat greater than Infinite 3 'which I ſhall do 

e {o faras to'ſhew it is'not'coneluding. If from this day backwards to Eterni- 
| ty/be more:than._ Infinite, : and from Mr. Hobbes his birth backwards to the 

- ſameEcernity be Infinite, then (take -away- from this day [backwards to the 

time of :Adam;” which is more" than from this day'' to ' Mr. Hobbes his birth, 

thenitbat which iremains backwards mult be leſs than Infinite. All this ar-- 

guing of Infinites is but the ambition of Schook-boyes. ** - | 
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To the latter part of the firi? Paper. 
/ - Ehere.is no doubt, if we give what Proportion we will of the Radius to the 


Society in -preluming they cannot find-the Lmpercinence of. it, E 


. nurhberob years before Mr: Hobbes was born. Secondly, whether at this time _ 


- Lftisigives. Fourthly, whether, if-this be'an Abſurdity, we have not then: © 


dighty four. years). And this day,which is the laſt,is given. If this be an Ab- . 


Arc, but that the Arc upon that Arg&-will. have the ſame Proportion. But: | 
that is nothing to my-Demoniſtration. // He knows it, and wrongs the Royal 


/ ; = by V+. 
- 


(3): 5” Es 

My proof is this That if the Arc 2T V,and the Arc RS, andthe ſtreight. 

Line CD, be not <qual, then the Atc on TV; the Arc on RS, and the Arc on ' 3 

CA, cannot be proportional. -Which is manifeſt by ſuppoſing in DC a leſs than — 
the ſaid DC, bute<quat ts RS, Ind another freight Line, lee that RS, equal to "8 


theArcon TVs and any body'may examine ir by himſelf. - | - ". 
I have been asked byſome that think themſelves Logicians, Why I pro-- 
cceded tipon 2 rather thanany other part of the Radius. The reaſon Thad for Ro 
it was, That long ago ſome Arabians had determined; That a fireight Line | - 
whoſe ſquare is equaYto io ſquares of half the Radius; is equal to a'quarrer of . - 
Wh. the Perimiter z but their demonſtrations are loſt. From that Equality It fol-' 
lows,that the third proportional to the Quadrant and Radius, muſt be #thean 
proportional between the Radius and 2 of the ſame. But my anſwer to the | 
Logicians was, That though I took any part of the Radius to proceed on, and 
lighted on the Truth by chance, the Truth it (elf would appear by the Abſur- 
dity ariſing from the denial of it. And this is it that Ariftotle meant, where 
he diſtinguiſheth between a Dire demonſtration,and a demonſtration leading. 
toan abſurdity. Hence it appears,that Dr. Wallis -his objections to my Roſetum? 
are invalid,as built upon Roots. | h 


\.J 
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To the zcond Paper. | ih 


. Firſt, he ſayes, That it concerns him no more than other men. Which is true.. 
I meant it againſt the whole Herd of them who apply their Algebra to Geo-. 


metry. 
"Secondly, He fayes, That a bare Number cannot be the Side of a Square. 
ure. | 
; wo would know what he means by a Bare Number. Ten Lines may bethe 
<” fideofa Squarefigure.. Is there any Number fo bare, as by it we are not to- 
conceive or conſider any thing numbred ? | Or by ten Nothings underſtands he . 
Bare 10 ? He firuggles in vain, his Confcience puzzles him. 
Thirdly, He ſayes, Ten Squares is the Root of 100 Square-fquares. To: 
which I anſwer,firtt, That there is no ſuch Figure asa Square-{quare. Second= 
ly, That it follows hence that a Root is a Superficies, for ſuch is xo-Squares. 
Laſtly, -He ſayes, That neither the Number 10, nor 10 Souldiers is the' 
MN Root of 100 Souldiers 5 becaule 160 Souldiers is not the Produ@t of 10.Soul-- 
diers into 10 Souldiers. : : 
That laſt I grant, becauſe nothing but Numbers can bemultiplied into one- 
another. A Souldier cannot be multiplied by a Souldier. But no-more can a: 
Square-figure by a Square-figure, though a Square-number may. .- Again, If 
a Captain will place his hundred Men in a ſquare Form, mult not he take the 
Root of 100 to make a Rank or File ? And arenotchoſe x0 Men: _—_ 
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